RECEIVED

© Mex2l 10 06 B4 66

OFFICE OF GRAH

© RESEARCH CONTRACTS

B, 8, Nachlin
Janmuary 31, 1966

e,

_84082

TS &

(THRU)
{CODE)
{(CATEGORY)

N S

v

(ACCESSI1ON NUMBER)
\PAGES)
R - "‘7
(NASA CR OR TMX OR AD NUMBER)

N6 6

T09 NYOA ALTNIDYL

-



In the preceding period, the research on interstitials
1n tungnten had a successful conclusion as followsn:

1. 'The visibility of interstitial atoms on (110)

" ledges 4n the (110) - (13%) - (112) triangwiar
regions of ¥.I.M. patterns of tungsten was es- e
tablished for carbon and oxygen. o .

2. -'Ihe lattice solid solubility of oxygen in tung- -
" sten as a function of temperature wis measured,
The solubility is between 5 « 45 ppm at 1000°C
and exceeds 200 ppm at 2100 C, .
e "me lattice solid eolubility of carbon 18 less : o
" than 10 ppm at 2000 C, S
A paper has been written on oxygen as & solute in tungsten.
’An. abstract of this paper is presented in Appendix 1. This
paper will shortly be submitted elther to J. App. Phys. or
J. Mat, Scl. Another peper covering the work on earbon w1l
be written shortly. . |

The research on substitutional alloys has also proceeded

Asatis'racto'rily. A cinemtographio study of field evaporation
in Pt - 2/, Au and pe = 2°/, W has been initiated. The
"'teasibiuty of ahox't range order studies in these alloys has

| »been proven. Further, the only exphnatian of 81l the o'b-
servations on the Pt « 27/, W alloy that has weathered the
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the test of oconaistency 1s based on the osoillating potential
model of Priedel for the potentisl £1e1d about & solute aton
in a motal matrix, Uith this research, the prodlems involved
in imaging alloys in the P.I.M, have Deen better defined, I
particular, it is now certain that selective field evaporss
tion of aither an allcy component, oF the nearest neighbor
atoms to solute atom components leads to the developme.it of
an unrecognizable rendom pattern of spots in the F,I.K, pat«
torn from an alloy tip, If studies involving disordered
substitutional alloys having more than a few percent of
solute are to be made, then soue experimental tecimique will
noed to be developed either to prevent selsotive f1eld evaporae
- tion or to overooms its effects, : 2 -

 In studles of dilute subetitutional alloys in addition
to the feesibility of short rangs ordei and olustering
moasurenents the possidbility of imaging substitutional solute
s bright snots has also been demonatrated, It is believed
that & systematio ﬁtw of molute«solvent ccncentrations in
whioh the solute does not melectively evaporete can yield
inportant information concerning the distritution of eleetrie
charge snd potentisl sdout solute atoms in metallls solveats,
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Further, 1% is wxmu that informetiun cm‘m the mtura
ams mognitude of the Bonds betvesa solute and asivent at:os

«an be decived from :uu QvapIration pnmtm dats tm

. eslute oilid solutions,

In the resemivh on interstitial soluten 1t was siso

cimaatratsd that lattice Giffucivity date can te obtsined

from Vel M. nvasuremsnts and $hHad QM serly uﬁﬁw of pre-
camuum of cxides em u &IIM in the I'.Z.I. twthar.
it hao been #hown thae quentitative mm m e mco

- °f the adeorption of interstitisl s3lute 4o defests such os

¢3s10a8tions 800 graia bovndaries and that the roie of eute
stitutionsal solutes on the mvm of m:mmm solutes
can tn revenled u the '.t.ll.
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In the preceding period, the research on interstitials
in tungsten had & successful conclusion as follows:

1. 'The visibility of interstitial atoms on (110)
7 ledges in the (110) - (132) - (112) triangular
~ regions of l'.I.H. pattems “of tungsten ms es-
tablished for carbon and oxygen.
2. e lattice solid solubllity of oxygen in tung~
" sten as a furction of temperature was measured,
The solubility is between 5 « 45 ppm at 100¢°¢
and exceeds 200 ppm at 2100 C.
Je "nm lattice solid solub:llity of carbon is less |
" than 10 ppm at 2000°C. . o
A paper has been written on oxygen as a aolute in tungsten.
\An abstract of this paper is presented in Appendix 1. This
paper will shortly be submitted either to J. App. Phys. or
'J. Mat, Sci. Another paper covering the work on ca.rbon will
be written shortly. o ' |
The research on substitutional alloys has also proceeded
‘satisracto‘rny». A einemtcgmphic study of field evaporation
in Pt - 27/, Au and Pt = 2°/, W has been initiated. The
feasibllity of short range onder studies in these alloys has
been proven. Further. the only explanation of all the ob-
'eervations on the rt -2/ v anoy that hu weathered the
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the test of conaistency 15 besed on the osoillating potential

model of Priedel for the potential field about & solute aton
in & metal matrix, With this research, the probvliems involped
in imaging alloys in the P.I.M. have been better defined, In
particular, it is now certain that selective field evapores
tion of either an alloy component, or the nesrest neighbor
atoms to solute atom components leads to the development of
an unrecoghizable rendom pattern of spots in the F.I.M, pat-
tern from an alloy tip, If studies involving disordered
sudbstitutional alloys having more than & few paroent of
solute are to be made, then scme experimental technique will

noed to be developed either to prevent selective 1014 evaporae

- tion or to overcoms its effects, : ' 2

~ In studles of dilute substitutiomal alloys in addition
to the feasibility of short renge ordes and olustering
woasurenents the possidility of imeging substitutional solute
as bright spots has also been demonstrated, It is delieved
that a systematio study of solute«solvent soncentrations in
which the solute does not selectively ewaporete can yield
izportant information concerning the distritution of eleetric
charge and potential sdout solute atoms in metallie solvents,
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Further, 1% s wm« that informaticn emnam; the mturo

mc mognitude nt ﬂu »m betwean soltite and esivent atm |

- vcm te decived fica ruu evepsration potential dats from
 e1lute s:1id solutions, |

In the nam on Anterstitial wolutes it wam sleo

demnstrated um htu“ aiffunivity data oan te obtainod
from Fol MK, seasucesants and that tw mw.‘um:n of pre-
czmutzm of oxides can be Pillowed in GM l'.l.l. t\.t*thar.

it has been shHown Lha muuun mmm« m e sado

- 4T the adecrption of interstitisl sslute to defects such e

¢lslocations and grain W&n ua that m tole of eute
stitutional solutes on the betavior of latmutm solutes
can Yo revesled u the l.!.ll.
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the test of consistenoy is based on the oscillating potential
model of Friedel for the potential fisld about & solute aton
in a motal matrix, Uith this research, the probvlems involyed
in imaging alloys in the P.I.M, have been better defined, In
particular, it is now certain that selective field evaporae
tion of either an allc component, or the nearest neighbor
atoms to solute atom couponents leads to the developme.t of
an unrecognizable random pattern of spots in the F.I.N, pat=
tern from an elloy tip, If studies involving discrdered
substitutional alloys having more than & few peroent of
solute are to be made, then scoe experimental technique will
noed to be developed either to prevent selsctive f1eld evaporae
tion or to overcoms its effects, |

In studies of dilute mmstitutional alloys in addition
touwmmnwofmmomrmumem
noasurgnents the possidility of immging substitutional solute
as bright mpots has alsod deen demonstruted, It is believed
that & systematio study of solute-solvent soncentretions in
which the solute does not selectively evaporete can yield
~ important information conceming the distritution of electric |
mmmmmmuwm solvents,
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mrtmr. i% is wsm that informsticn cmtmm the natu:'al ".
| and wognitude of the bonde betwen solute aud esivent st
«an Lo decived frem mu tnpmtun pomm dats tma |

© é1iute 8:11d solutions, :

In the namh on interstitial solutes 1t was elro

cemonatratsd that htueo aiffusivity data oan te cbtiesinod

fiom Fel e avasuresments and Shat the carly gm;n of pre-
cipiteticn of cxidexs ean be fillewsd in the r.‘:.u, lwtmr.

3t has Deen shown thAD quUENtITATivE Messuvewents can Le mode
~ of the adestpticnd of dnteswtitinl v-azm to Qotceu such o

¢islooations and grain boundaries snd that the role of eute
stitutional solutes on the Lebavior of mmmm solutes
can ho revesled u the PN,



In the preceding period, the research on interstitials
in tungsten had a successful conclusion as tollm: -

1. ‘e visibility of interatitial atoms on (110)
. ledges in the (110) - (33¢) - (T12) triengular

‘regions of ¥.I.M, patterns of tungsten vas es- o
tablished for carbon and oxygen. o
2. vl‘he lattice solid solubility of oxygen in tung-
" sten as a function of temperature was measured.
The solubility is between 5 = - 45 ppm at 1000°C
and exceeds 200 ppm at 2100 €.
3 "me lattice solid eolubility of carbon is less )
| thanlOppmatEOOOC. -

A paper has been written on oxygen as & solute in tungsten.

An abstract of this paper is preseﬁted in Appeﬁdix l, This

paper will shortly be submitted elther to J. App. Phys. or
J. Mat. Sci. Another paper covering the work on carbon w111
be written shortly., | - S

The research on substitutional alloys has also proceeded
satisfactorily. A cinematogrephic study of field evaporaticn

‘. in Pt = 9‘?/,’ Au and Pt - 2° /. W has been initiated.’ The
) feasiinuti of short range order studies in these alloys has
been proven, l"urther, the only explanation of all the ob=
'semtionn on the n - R ] w alloy that hu weathered the




